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(3+) jJmSu j-j£j j£L£jJ 1 ijjiC e Jit 

mMI 

*ZjU _ j j££JA J O' j C^ ! j JJ ^JjhU ■ " • - ■a . ^_ij jj 1 oJ -jajj 


iiKli 



A] r j^ii jjeS j>l* O^ii 


(1 uULj- .*41 ^ U : JlijM 


\\ 


■Ivf 


A * » 

m^rnSKM ■■ 
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■ ^ ■ ■! i rlya 1; ■ -S jl Ju j 1 -t-4 j y • A 1 jjjSMi J&Ui *A mIJhJI 
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i-J Jl£j) JUiij SjsiSB <,^1 s ^ 

J^UJl -3 

>j±U^J Jjujirfl JjLJIj ’ l j“-" Tl Lt : Jly 

y^iJi 

sllS ji 3e l ljSl^j ^juImI j*a JS ^4 | - j; '■ ^ ^S 1 1 J&Iiu jA 

I ;IC I ^ iia-J J 

2AI + HCI -»■ 2AI Clj + H ? t 
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(jitia, ijAI * i^Mg , 5B) 

i: Mg Is 2 2s 2 2p* 3s 2 


t UVt ukjLjJ! ^ ^4aJ1 ,jiiti J^SjU ju 1 3-2- 

^<ilO & c jJ /i I J * j*i jj] ^ ■-~ : ; j ■ ( a .- ; t- '-^-i 1 -1 

r # f 

( S j Jji-jfl h X--^ j.j. t '■ -r - ■ - •' -■•■ | n " I JR A ilrfiCi ^Jl J - -~ -d j j^hJ - 

, #• # 

(% 1 00 * a^Is t ^jJLcJ £y* l _ 3 


■i**» 


*, 


yljftll 

HT 

y 


.-11 

V JUJ 

-2 

yjs 



1 jiil i d 


aJc jli 


i |>ili J« Uiv l«U » ) 1 p lu ijill jljUJI J*li-3-3 

jl£. \ • ■ .-~h i J ^ ~S. ' ] - 1 

■ JjjdjM l -A ji* jjaj 

^ AiU J US -dSU J V fjjwfr! ^ ^*JA *!_** -2 

« >6 4Uj 4hk* ^Cnw 1«I kid 


I £Jm jLdJtfl jyjM g^J J ill 

■■ 

sift i dbhMWjl ^ rt* j > 

^Jl ,> j «£* £i* -4 






jJUbSill UjJU — 5H ^ 4flljtill jm& 1 jl J 

££d$A *i&\ v 4^ ] ^ y J. ~ lj ^*3 £-4 'jL-l ^ jJO^Ti '■ j- .V'lT- 

S*l>Vl Ja >l£ll i »jjilVl jiW.1111,^ -4-3 

,^>li ^I^JI 

(i)^Ul1^0UJSi^UjU{^) j&] -5-3 





(u)U£)l 

{i)Uiin 

2)^ja-| 

^|mh ^ j£ jiJ siijL-: jj -I 

(4) -2 

4j jl ^ jf I *\ j *LlS h *li h.Q .jc-IiLJ - J 

M* J*Jl iLiaJI 

(3) Lv^jfrl -3 

fojlti U**|lilll fi ^JH ' 

<b f*“-fr'-4 

j Jj] 1 Wjllijjfi J-Ji £ jJ_)* ^3* -4 

<5> J3J^ -6 

jii *jj* III A ^ji-aiUc Ai' -5 













J *1 % JL*S j. ^ j ^ ' ; '■ ; ; • • ; V j jli jl jjalLa s j -4 ^ ^ 7 -'' ■-■ Jui ofc : J ill 1 1 

.( -. 1 ^ 11 ) ^ J.% (—iJOVs 

: yjji 

. Jj-Il JJU- <U JjlVa — 11 - 1 

.tUll ^ jSJI Ji* J 3 L, ^ :i 
. eUl Jj»£S JL. JiL. J J1L ;U 

. tLJi (. 1 jj li Jl* JpjL*i ^ jit ^ 

(N : > J 0 2 » *1^11 cAljS- JL* Ol jUJ ^ 01 jUJl sdjjLiJl JJWL1 -2 

jjiuJl oU jVw JjLa ^'i. ■■^1 1 jl yill fljiic <Am 3 jI j * : 4 iLdJI JjJIaIi -3 


v* 



nxyla 

<3U4Ja jj L_l ]\rt1 l J| olifljl ^iSlj j I^Ujwm ^ 

■ _ ‘■j' 1 *11 ^ ; jji' -_j' 2aj1 AjS j j£oj .j-lJ J jh tA j ; J jin 1 * - 1 

JjSa-Jl ji j jiC- 'tajliJl jA ^ 1 . 'j'\* jl 

« jjl^j j* jjU pJlaj 1 AjS J ■ j! IS J jl-^ jA J ji J jl ^ 1j 1 

,^ijall J Cm p-'oiAl ^ 

+ k_j1^a! 1 AjSbJa' c. jlyu J uuJ (A -3 

. jjaC <r j j 4J wl Xul i "i1 j jjfc jyui ^1 l !| J jI^aH >* -4 

Jlfl ^jfl jjbj jjwi :i 

HC1 =, ■V, | j-1. j 3.1 ‘V 


MCI -> H +CI 


JMJ j) fi JJC. J£l^j T^-iliJl JjljLiji aA jjljj ?hJLUUdJ1 ydLJjj££]^fl J itUlI M 

HF ^ H + + F~ 

"-ij-jj 1 ■-LSjfl'j I £-o ^Jj.' Jj 'O'-i ^5 ^ jr*- SjUJ ' 1 J j-iaj J -...i £ i.igjJi l .-- ^ - - V ^ & 

j£«Jl 3* <A ol^ jyb V ^iS j* Jjlail -5 

ijj ) *jIja ^jf. ^ ;■ . ; l f . j j k . i ^_3 ^jl^d'i eJiLjl jAji; jA t jUjjU 1 «_kL?L 

jLpJI ibijli ^ IjJitl jL«k|ill^Abi Jlt^i 
]ai - Jail -4 r "i j l '^iJ l i j2 -? . ■ t ' ; A *\; 1jr - j 2 .ljI — <3 * « j; ^ -1 

,JS UHi j jL <4 ^L'i ji sly* olidl .JjU: ^Jc* luu : uljjj 

d^L: jl < I-.- l^JiLi jJ; <£■ ^ 4 J Jj j -s. — j. inJl djUl) JiJ 

0 

■ | n ; ' JaiI -h • ^ ■ ■ ■- ■-■ 

^ \j jC .■,?!■ 1 8 1 ■ 1 *m ^ i ^ C ,- 1 1 jj ^ -- a 6j -. I ■ 1 1 I | ^j h I Jl^ii 

iiljj J^' ^ j* S T J J^ 

■ T»^'l 
’ ■ 

jljjj]! *£. 3 * j* -jjjp ?r j3'j 4jLt 4iaa^W 

■ ■ h\ ^.ll 4 i_J j^i ■ j • ^ 1 jA.ll s ■ ^ j ' 1 ' _3 J. il / ' 111 ^ V * ^ J^I Im±_ J- 

<Lu_Jka 4Alo) wJiJl Jj% Uii* V* vw 4jizJ» ^ 

| d 1 Jjl La^j&y .tjJl ,J 4Z1 l£jI .Jjxi » «U ^ J *1^ 

(^j^ill) uld]l wj£jJ 1 jJiliS 4aiJ 3* (A- - L V^ 

h « 1^ jj r% LlC I 4 « m j£i* jjJaiil 1. JL 1 j j A . 1 l ^ jit I ^JJuLl J j ij 

1 Jii. *L j, l» t la / 1 j.^.'VJi s 1 ^ J^jlI'i ji % jpj ^ ijjilJi] |J 4-jjLlj^^l jikJl ^ IdA 

U^i 

V *oli ( y* l 1 II I tl 1 >1 1) Jla jiiaa Jgc. J (<oLfcUl *^4^ ^i*SI J j% 

(<WI) 3- 4JoliiJl SJlajI V ( jk-utll IijLjJ I Jl Ji* 4_cJaJjl J4C, SjLill jU 

:4jl^ll 

.ijl jiul I^JiLi j2 AjJjII A, •■ i ■ .-k\\ Jil -pLi^ - | 

-S ^'ju jIj 4 jU>; Jil j^JI -2 


uJLJI bAdU — fLby&l 62 ^ .Tlj aM .Ul T ^1 jl i 

JjL JjLj ^ diljjJi Jj ^j*iii jb' JjLi^i j£wJI jUji :Jk 
ijy Lm Ap*Ju ^aJI Sjl_>>Jl' ■slAskjJ Jut jl^Jj JjLmJI t IjI V- ja, aSj*, *lUa 

» jjL*3 Cj.\j,^s ^ ia - -1 L^oUij OY V'-> I 

U JjlwjL ^ jUll ^j=J IlwJ^ Jjji Ufc ^jlj'JtJl ^ jhjS hfcdjl 

Ja^L V \*ia aLLJIj ^uLa]l JjJA 

■i^jluii y dJLui gm^ii JU£ COj tiUMSji ^jUy jl£ JUQ tULoyl jU: Jl^iil 

i±, u ^>j L*—;' ,> ^j^Ji^i (CO, » -dii-a jjsjs jV y»il 

■ 2£f 1 I rtn j juJl ^ Jij ( hri I h Jili 4 IJ ill —Jl5 

J jjli-ill y ■- - ■ =^ l| j AjJjla A Aj’s^aj^ j* J i-aj 1 Jb 5 JifL*^! _Wj£jJ 

j* | jA& AjuflS jit t j£jtl 

ijiji <ljs jit jjL-js _j* ^ ^yi- jjiy* 

^ ■ -‘• >l - 1 jjS 1 ! -\JhoS Ai's^^bU ■■ b i/k^ j-lj j£ jnJ.1 J .Jj j£>i ,j£^J 

loo ^ 

- M 1U] 4 jL£I 4^11 

J J 

= ■ — il—il! Aj]j£jI 





% 1 00 x 


in;) *JLa US 


% 1 00 x 


(mi + m>)Jjia-J,l 

(mi) JitJ 1 ^ 


(m,) yss 


>' ja*± y 
• jUi 3 ,y<\ \ ^. r .ii 


_k mi . j i.'-^y, 2 ; r.c i j|j y ^ n a ; ..-j i _ ,-x-, j j<; n 1 1,„; ; ^ jiaSL * 

(m>) ^uiJi 

% I DO X ~‘ - ljAJI aJ^II Ul 

(mr) J jla-*!' aUS 

^ ^ nS 1 1 j)L J. \ . j aU_jl^ A ij . rtl 1 ! ^jlS ^.Ui JS. ^ i ,^1 

j^L Aij£ 


% J 00 x 


- jV 

J/Lji iiUji- j* 


JjSiJ ^ 


jLmVi Jl4*[ 63 2 

jrf >£2 4 8 4 j141 j* j*i3w JjlAfl Jj '■flttf.l jrf JSJ rijiljiiJl ywJJI u*t>l : JI^hI 

# m>>i 498 

^ 498 - m ^ 48 ,2 - m JU <J^I 

mi + mi - m T J4^ <ES 

498 + 48,2 - 
498 + 48,2 - 
546 .2 - 


%IOO X 


nii 


JUS ijj£Si 


% 8.82 - %100 x 


% 100 x 


% 91,18 - % 100 x . 


ms 

f* 48,2 
r»t 546,2 
m* 
m r 

^ 498 
^ 546,2 


- ^UJ 4al^l j > 


20 K 


fUlj JjjjhlSjjJjjsJ 1 ! jfttb’ jA j£l ( 40I&J1 ) Ujjfll luJI Uit^i : Jilaal 

>SlUUt> $Og ^ HCI> 

80g - til: - ^U <fc£ , 20g ■ m. uiy wl$al1 

ms + mi - m T J^i^' ^ 
80 + 20- 
lOOg ■ 


% 20 - % 100 X 


20 


80%=% 100 X 


100 

80 


jj ijsai iuii 


100 


= H 1 i Y^.U 4. ilrK^ I A ■■.-■/il l 

- ,- 5 


jjirt 64 ^ ^ t yjl j 4xbJjjJ -\j2? j£ I jl 4 

AJfrjdU <j. i mV) bjjljvfl -2 

iT 

^ l £ j ' ,jJl jiii jUjjJ ^Ar } 


% 100 X 


(V 3 + V t ) 


= 4 _ LAi_iJl 4- l ^-' lI I 


ijiail = \ l --_Ji - 2 -ill = \ ■/ : it 

V T - JjkJ^- V 2 + V| 

! j ^ ^' l , . rt 1 ' J ' l I Jjl - lijl ' jS-J Uu Jg >1 ^ 

C111 v \*i ^ijxy.\. .1 \ - I V] ^'Vljl-all - ^ I Jjjlil — I 

J^jVsS I ■ • ■ 'saJ ^ > -> ^ ^JjysCul JJ a ^ « 

]L = 1000 ml 

•• 

1 L - 1 000 cm3 
1 mL - lcm3 

ill y*^i :JljM 

UUlj^SOml^ 



"Mil 


JP V , 



H,SOj> 20ml 4iU>!^-«Ulj H,S0 4( >» jS),*s 

80ml "* V ■ = < , lj 1 n 1 1 jiii t- 20ml - ■•• '■dl^ahlk 


% 100 X 


V 2 + V, - V T J^-SI & 
80 + 20 - 
100ml = 

! . 4 L^M A, '.^■%,'V.I 1 4 IjjjJ I 


I 


% 20 = % 100 x 


V, 

20 


100 


% 100 x 


V 


— l. L iS-fl-W 4 . : J.-S. -S.'J 


.ill 


% 80 - % 100 x 


V T 

80 

loo 




uJU&Uujv — Jl^'l f»5 ^ jlj 

A**t\/1lB£i U'jgjW -3 

kp^M) l> ^ (uUtjilLi) ■ l l l 4. Y& v '•.-%. jj ■ -.S. _j 8 .^l jj_ia_til ^ 

(>J J^3j 


^L^hJLs | |; } ■. < 1 j£ 


jiUL(Y) Jjk-B 


(j* 1 / ?'>) 




- Aalififl J Uj 




^ia (>> , }J ) * (ja / (J >) je*>Jl off- 4iM 

" ^jLiJl jS-iJLs h ^!u jjl 

(^>) tta 

- - = ( iS / *£) 


01 ? u 


(cm" ) ^ ( ill. ) ,i>^ i 1 ,_£ ^ ia ^ ...A Ju 

;osp j* j^aUjWuui> jijM 

0,5 g / 1 j1j£*j J$Ui> ^ L^U 

wl^ll 


(>J )JJli-*! ,, f 


“ { J* 1 / ^) 


m t g 


V(L) 

m(g) 


1(L) 


" 0.5g / L 


fL5g = m H^X 0,5g /i^= m ;. 


uukO — fU^£tl ii ft j^LJi a i^LdaU -jj^_^i5fi jli 

4jlL&M kcl 4 mj ja 0.3371. Jp uUIjaMj kd 4U£ mmjH : Jlj^n 
(g / ml 1.05 £UJ JjULIttl& jl %$M4sUd 

ml337= 1000 X .,337 -V j&LJ i >S>^' Ju^A ^l^il 


J jW ji.\\ ^4 iA 




fiaJl X ^ = Jjk-ll 5JiS /. 

^ 353.85 = 337 X 1.05 - 


% 100 x 


Ttl| 


= ajUsii ijjUi u 


nit 


% 100 X 


ml 



100 


353.85 


- % 5.8 


353.85 X 5.8 
g 20.5 = = (ml) kd .-. 

v 






idjill $lyi 



^Uillujju- jlbLtfrl Jl J*j 67 £ AcLkJJ ^Yl jU 

^ljIjJI Juill alkil Ja, 

^pju Ua jSj j£jddJ;i u jbuU ju :1- 4 
*->» J mI$aM 
UYl >jU5JI mmLw U :2 — 4 

t JjU ulus jj uha - \ 

■ 

^ JjIa " sf 4 j ■ "-t n A * ua . jy &£■ ■Aj— - 1 

j A - ilMt -2 

. i/t-U ^ UJ£ ^ iJaJ :j 

✓ U,l£ ^ jy 

v 3 ji At yj^L sJj^j ^-lil '—JiJl 

yMJ jjUJI* >UI j 4Jl£ fjMl SjJuaj uj jj ^‘UnJI £ Ul yliiltjjwJl -3 

Sjl jail iijJ jJSj »UI Cjlllja AiUa :j 

_. L| , ,*'2' 

%/ AjJbjdl i j 1 jaJl Ai jJ nlit- llj Jjj *w*j^ -L£ Ailia 

Otiuj^l Sjt jajl —lZ- ^ 2 JJ mil -J-i'Ju jjk Aiji ^J'Jb 

4J4J ai3u J! jjlftti Jja5 JSUj -4 

J-laJ j|A^ jj l 

j-.ll . /ii ; 

✓ Jjla-l' Jj JiS I jji. JtSLJo :* 

:4.3 

S-jU ^Ij ul^t 

Jili : 4.4 

,^iJl W. -2 .^JUI W> - 1 

j ,■ i- - ■« H‘ 

. Lfajl) -4 .& jl jiil -3 



J lJW< 






AijJAiJJJ rtiUF 

K.L Hpuii i "hij ■! ! i aj-iliL 

***** 


iiriill ■ j.^l T — j L^jj ^CTI ftS ^ jJiiJtj d£likU -^j^l jJjl 

^uhJ5Ul 4jjill ^L-U-JJI uuh>i jiutil iUl j# 211^ J jmLssJJi CfUjj^ ^ g 5 ajji :S-4 

y^UiidKlSjyliUU 

-l*J1 

5g = in i ajis 

20g- m 2 - (>LJI iU)^ Ate 
m 2 + nt] = mr J AJtfi 
20 + 5 - 
25g = 

iii] 

% 1 00 X = >_jl j jlj£ II jl*Sl a ± ‘. —i 

m, 

*• 

5 

% 20g - 100 X — = 

25 



« /* 


% 100 x 


JUT 


nil 


. = ■ j % J ■! -V; jIajI ■* _ . .. , '• ! i 




20 

% 80 = % 100 x — 


25 


J^oaU jijauiIljjJI JamS^JLA I flg <U3Uai j*jlUI JUb tUl yuv-U :6-4 

iSg/LjiSjSjjbM 


(g i L) jsja 


2.5 g / L 


il V 


24 tf L 


m(g) 

—) 

I0g 

V 

4L 


ylUSII^H- 

> 25ml 4*1*1 4*£ *UU dJiSj >-by 2 u*aa|i hpl\ a**5J1 U:7-4 

*111^75 niL tjJljimlAJi 
25ml - V, - (j~JUI) JU ^ 

75ml - V 2 - (*UI) op-ii ^ 

V 2 +V, = V T Jjla-il! pi 
100 = 75 + 25- 


% 100 x 


% 25 = 100 x 


i 


25 

100 


— L 4 i J- -v ^ *i l ^ l L-1. 1 1 *1 




% 100 x 

v T 

^f75 

% 75 - % 100 x 


- ^ajJi 


/^p * *». . k 

C^Hr 


100 


> 155.09 j Nacl j* 15.3 s; Js. ijSsy Jjl** j idSli ijjiil Auill ys-i :8.4 

till 

1 5.3g ■ ml (Nacl) JUI i££ iy|$AJ1 
I55.09g - in. (tVJi) <K 
m ; + iri| - m T J jkJ 3ES 
170.39g - 


% 8.98 - % 100 x 


15.39 


s l il A i^'.'s. i l A lu.ijl l 

170.39y Nacl 


155.09 

% 19.02 = % 100 X -(.'-21) IttSJ AjjUl 

170.39 


-sUuSji 70 jj 

175ml ^ yik J*ii Jj*S,>* 27,5g ^ Jjtot ill/^ 

«U^ 

m fg) 

-g/L j £>ll 

V(L) 

27, 5g = m j Lijj 

>S >SjL j- 4 q>j^ >114 j£ >11 175ml = V jj 


>10,175 - 


175 


1000 


1 57.14 g/L = 


27<5g m{g) 


0.1 75L V(L) 

jrf Al2£lL %8.5 yifii -LjUaJI j jrCtj £li > j jpu ;Ul > dltf. > jiai - 10-4 
28,6L 4mS ^ U 4*4)1 ^jUj 


(Uljg/ ml ijUw JjWlMS : 1 ^ m ) JUI JjWl > 

>1 28,6 -VJjUi^, % 8,5 - Co 2 -1 yiSil <?>J ^ MW 
jMa ji\ >i > ^ji jy.^ ^ * g / ml 1.03 = _* jjkJi AiUi 

Ml 28600 = 1000 x 28.6 = V 

|#l f 

-& W) 

J = w 


>1^1 


ysa 


ml 28600 = X 


ml 28600 


= 1.03 g / ml 


-2 

co 2 

% 100 X . = y&fl <:>JL 

ml 

COt ^ 

g 2503,9 = % 100 x : = %8.5 

29458 


jUddUl AS& jA U j£**J1 jH» % 11 .5 LijUuW <Ui2£ 2 j$JJ Aiud c Jl£ ,jJj|I*J ju£ -1 1 -4 

i .oog /niL 0*2 j^bai 85*2^ $i*ti jwu 


jC-J 

% 100 x - - <j&\ v ji-Jl 

ni T 

CC 5 

% loo x = %n.5 

m T 

^ jt 740,8 = iHt 
= J> SiUSi! 


*« 


*jCu j* 1 9g Lr ki 


ubfll 


m T = rri| + irh 

= 19+158 
- 177 


% 100 x 


19 


740,8g 

V~~ 


LOO g/ml 




177 


- % 100 x 


740,8 ml = V <4*1 
jJb j^Sjm u*t?-i:12 — 4 

-ujj^j^ 158 ^ 

19g - ni] LjliJ 4335 
1 58g - nii 'r^^ 1 ^ 

177g * mt Jjk-J ^ 

= 4_j|juiL A jfcOt liri il 


ml 


% 100 X 


m T 

m2 


m T 


% 10,73 

= i- 'i lAall 4 ll'V^.ll >+ '■ l.- 
■ «“ ^ 

158 

% 100 x 


177 

% 89.27 


Li njlill wJ wH yhfllj — fi U'wJj \ 72 % JjU 

a^i AmJIj 1^1' ^ : 13 - 4 

H : o l> 155g ji \acl j* 10. 2g 

- (Nacl)wjli*iS ysU •-. 




nil 

= 10. 2g 

% 1 00 x . 

m. 

m 2 

= !55g 


m T 




10.2 

m T 

= tr.| + m 2 

%100 x . 





165.2 




% 6.17- 




% 1 DO X 


m? 


- (H 2 oK^ 


m T 


% 100 x 


155 


165.2 
% 93.83 


nri] = 48. 2g 
ni.- = 498 g 

m i = 546, 2g 





g 48.2g :U 


% 1 00 X — - ( jjj£J!)wdm ^L£ii 

m T 


% 100 x 


4S.2g 


546.2g 
% 8.82 = 


%10Q x 


m 2 


m r 

498g 
546,2 
% 91.18 


- (*u)^ujJi usji 5u 



itu'si hm ! 7) £ 



H ,0 > 4.91 g (K 245 g ^ 


:yl»n 

m, = 0 . 245 ;, 

ml 

% xioo = -uiJUjsa 1 

m r 

m = 4.9 1 „ 

0.245 

% 1 00 X 

5 . 155 , 

nil = 5 . 155 s 

% 4.75 - 


m 2 

% ioo x - yj'-n jjsoi <!*j» 

mj 

4.91, 

% 100 X - 

5 f 1 ^ ■ 

■J % 95,75 - 

j|j» I 

4j£*1I 4mJJ> U (Ul jA 3-09g j j&Ji 4 5g ^ Jjli *14 — 4 

ijliJl UjjJJI j jiniU AJy&JI 

:id|§ad( 

rt m 1 

m,= 45g % 100 x = >J] ysSB 

m r 

45g 

itb = 309 g % 100 X — = 

354g 



m T = 354 g 


% 12.71 




djj^iU y^ duliJ y*j 







j£*j ^Ul ?lU1 4mS U Nacl jA %3.5 4JL*S 4j jm 4L«hj kJ JLt fLa : 1 5,4 

L^aUU> 274g>^J^*11 

mi 

% 100 x = Nacl ysu iM» 


% 100 X 


m-r 


nii 

274 
9,59, = 


3,5 


(ml) jikUb Jja£1i jta? d? 16-4 

Jja&H ^y> dujl* Ajdmj %3 . 7 480ml 3 

J] u|$al| 

^a. 

% 100 X — - wJUl 

lj 



JiLL 17,76 - ^ +‘. 


JjftUI 4L»y Aj>1* % 10.2 JjIm^ 103ml v 

JiJi ^ 

“4j 100 X = . si 'if. it 4_Likii_jl 1 .: ll 'l 

J Ai-J' >U 


% lot) X 




% 10.2 


103 

jiLl, 10.51 - J>.ai j 




yJUDl ujau - 75 2 

j-3 djji* I.— j % 14 J ^ ^ J>La 4 j^t 0*3 L •* 


JU 


% 1 00 X 


% 100 x 


J g l **■ Ji I 1 ' ,^,^'Ni 


14.3 


0.3L 

ji! 0.0429 - 

jiLl* X ( J^ 1 ) O 1,1 ■— /. j' ''■/■- 1 1 ; -■ ^ -^ 1 1 '. -_j ;■ ^ --- 1 - 1 

UiiO jtijiJL kcl ja^tj^Ji : 1 7- 4 

ltd %1,08 I9.7g I 

+. 9 

. j’l JuJ^ ^jjifs 

% 100 x — - 4 j^ii s^ii 


% ] 00 x 

c Jdi 


j jknJi Ah£. 
kcl tts 



%1.08 


0.21 e - kcl 


kcl %18*7 23.2 :hd 

f i' ’ H|P ;y)^l 

M iU am 

% 100 X = -AafcSll ^wiMull 

JjL-dl 

kcl aK 


% 100 x 


^ 23.2 


% 18.7 


^4.3384 - 

1 000 X t-J j ■ ^ _' ,**£ J J ■- ''■'»* iJLjLJ ^juL ■* _;■ X .1 j.Ui^ __j j 1 .'-. - i 1 ' ,j.i juj ^ 

1000 x 4,3384 = 

>ijt 4338.4 - 




jJLili 76 ^ 

kcl Jy4 AJJiS 4JjJL4 4 jm*J %1 2 j$iAJ J $1JW J>4 3Kltl^ 

:uf$fiJ1 

wilUl 

% [00 x - jUi ^li£ii ^uoil'i 


% 100 X 


kcl 


%12 


^ ^*1*38 
? ! >L 456 - 

?'j=- J* fljiUI ■*■ 

: JjJ*V uUljdll J-^Si 1 1 S — 4 


u^uijiMiiuu 

ni l 4 iIS 

#v 

nii 2J5S 

nii tajilkti Alls 

%6. ] 1 

253.6g 

238. Ig 

15.5g 

%I2.0 

1 90. Og 

167.2g 

22.8g 

% 13.57 

.. 212.1b 

1 83.3fi 

28. Sg 

%I5.3 

206.0g 

315.2g 

1 74.48g 


% 100 x 


% 100 x 


ni| 




rib 

m 2 


- lJUI k&to ki jUi V-a» 111] - Ji*a :tf£ 


* :l_Ltll * J - ■ j.' : -*-. ! I A ■. )iaJ -J- - - ■ ■ - 1 ' 'j jill 111 j — i Ijiajl 


ni i 


m 2 + ni| " m T J jla-Ji ^ 

:19- 4 

^ a^-^ I ' 4 ifcAjJ JjAS j j.ii ^ Ai_i jj 


% 100 X 


Vi 




% 100 x 


V, 

v! 


L-uiaii 4a^n ^la (v.) .-yui ^ 


V 2 + V, “ ,J j i ^ ,iii Vj 


gitfUtl^ttJI 

Group IV A d^lill 2*311 

4dUl jJl'ijrfjJl jnijjliif : Jl jpri 

pb rtl i tn ^Jll i Sll jj • ■ - mi '- ■' t ClC l Si V< mN ‘ c o*i*' -W1 

(JjJJJ' JjJ»H Sjjjjl ji>< jt U : Jl jH 

p ^ ali _;■■■!■ AH jpq A£. b4bJ' ^ j jhJ 1 j ^X. td J fi I 


jJjSiB *L3 i *jj!EUl) 


1VA AAiyjl\*y^teU\Q^^U : Jl**i 

1( jrf Jj jf. iJ-i L i-j 1 j jn jJ ji2 - I 


uil 


Jl JjL j, J Ji-S’l J JcVl > ( J jB 

* 

* jis v jj jj jisji j 1 ■ ^ * rp 

^1 j.l^l .S - LlI-I ^J-d 1 I ji q ': a j. i l - j ^ - *il ^ J|. ^ qJ 

+ ijjla ^ 

V^BunVV^ vIPgSmZ^ 

. ^jili a*fl SjLJj J jLVt J 1 jMn > jLL J a*> Js -2 

, jLiJl i^^lc ^ ^ -.1 

.(Jclfili >Uj? 3jl>s- J\z LUj) J 1;* ■ h -4 


v*X 


:QUtt)U 

j«-al ji jjl jtSjI j-|-^ ^j1-JJJj(£fi A-Jj'i njjfc ^_jl J j ■- !■■ jj jl l!Sl 3 d. i j-i - -n. -[ 

AjaA^j 

Ajj jj- s AJrfA _d ^taol y !j jSi l^ii | Jjl a j ; ' ■ < JM jjjLs jaJ’ JAjIIjII j- dljlll -2 

<{pb „ Sn , Gc )j^ _y* -^*3 

& jaz . Vi -l jis jj jj j^mli L«i c L2i1 y^iliV ^_wiL-a jiL AiLt>2i jj Uij 1 1 jj tJjLu'i - ji 

jl' 

g jfc ■ | 1 1 ^| j ^ J ^ j ™ 4 


ULrl^Jl 


7K 


'ji 

** 


j£Uf 4 4£bhU jlj 

ir 

Silicon jiiLWi 



Si 

^Lm£II>j11 


14 


28 

imiu 



(Si ls : 2s J 2p* 3s 5 3p 

uLjjjiSJSfl jj£ 

(n) 


2 

1 

k 

8 

2 

L 

4 

3 

M 



SjiJ ^ jjSSJ V) uuj jrLil jmijI t JI*h 

14 - I * slJj £i 3_j-^ 

• , 14 -e ^JJKWI ^ 

* ' ^ V*^ 




14-28 “ iV iic 

14 - 

4mALu uUS>) uici j|£j : JI$M 

. -t i . -•— l '. I ^Ld, j aju^i Jjljb , ia"!j j jJjl 

j£j Jja? Vj^ nIjj 5 AajjI ■ i 'I ■ -■'^ d 

Si jialL 

* %2S _p* jil o j-is *jj ^ ^wS' JS^2> -1 

£ ■ ■ * 

jj-- Ja 4 jrt I lali Jj 1 ji j^£ 4 * 2 l V -2 

: jJ£*j jj£j j Sk >2 j j^j 1 i rJ iu*i£ji j j* 

■ 

JJi ^ . f. l .^ j Jj^j JjAA* JF' ^ ■ 3^* ^ 3_&J J_AA* I 

(jjyiLlil £ ^3aJ1 t jAiAJl) Ju AhWjSjI JmS fl J 4 J^&]l 'jS ^ '3 



Jj£aLJ! jiirt ju dW ^AjjS I Jl jut* 

:y|$aJ1 

UjWH :f 

H I 

Jj&jLJ ijjla £- fjJ&M - 1 

. SiF 4 iui-j£lJ ibLJl 

SiF 4 + 4k -> Si + 4KF 

^J - ^ V J ; -"' Jkij. u ^A *j'±i jJoj^ I ijjJujill jjLJLJl -2 


Jajliil j. j^ >. ri j jjjj^j) A F i Kj s I0j> |lfl ilmlT^ ^ii] 1 3* j* : L^liu? i 

Si ^jj£ j3w Jl [O’ ^3uJi1 j jSi-j ■■ S/a ajIjaJil -tjii jLjj^i iJJ^ J 

lAiSi' ^Jj’L t . ju .I Uift j 

^io 2 » ( + 2C -4 2<£&M 

liLii' jjjJi ^ ^ K_.t-.J i 


**?. 


Jtli j* ^1823 jilc. jjJ >* jJaLJI JiSjlii 1 ^ Jua& jrf J^i -I 

£* ^j£jLJ ijjla 


1 _! Ki jj 


U -2 


^jlajj 1 ^Ic, Jj'-i-- f“bJ' J J 1 ;"' T i H |J J^; I| I 

^JUJI ^iSj5l 4 '.^- L '■: — --hV l <ij^3aSlj jjJai, Jj -3 

*1907 e W J* 

wl 


: JI<H 

^j 1 ^- • '■! ‘^-LvJ ^ • ' 1 ; •*■ wul ^jJaAJ ^JC* ._-, ’'^; • 1 ■ -^ jjifei j t^jj.,.- taJ 1 

jijjJl J (%95 Jl %9Q) ^ 

jSjLJI (yi^lWl 


VI 


wJljJl ■ (ball 


HU 


2 


jlij jlj yj£Ja ^tj ^ jtfi JjfrSuJLw grf LaIm j in tii I j4£ji*Jl Jjjai hi^S : Jlj^ri 


^U *] 1 


41 dult 
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V Si jj&jipJI |jfl*MpCI? jtjpMMMill Ajl^j gjUj yjS : *JI 
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H 2 S + ZiiS0 4 -> ZnSl + H : S0 4 

S-IL*) 


j^l,44t1J*ij(Sil6 J'jS— * 

; fallal 

2 r.- -1 1 L l^i jil ■Jll'j-'.-i xU j. 1 AliLa j--- jj Aajj i _ 5 -l£- I I 'S jit j 1 j^L i Jyj^B pjj 

lA^VI* Ajjy^SlI ^ 1 -AfJ. l ■—■,■■ _q I Jdw^y k_iw jj - 1 »>,; 1 / Aijj 

HjS + (CHj Coo); Pb -4 PbSl + 2CR;CooII 

ij-Tfl 


TT " 


1 2 5 J j^JJI j 4£Uill - ^ 1 jl i 

H^jUjSOiJU^&Al :J»iH 

MW\ 




HH 

u 

jiwl' J ,i_ J; 4j*U J Jj jJj' 

A*iiil 

oJi ^-iJ 1 j jJ .jjlll 

-1 


isySpU 

-2 


%. ^Sj^wg up LaL^ X_Hi 

j JKJ^ 

-3 

^ jjiil'i *- 'y^n j. 1 JJL^J ^J-*5iic- 

<Sfi Jl AiC - 1 yt .J-cX ^j j£j 

^j|jUU 

4 



' wlfcdl 

■ ^ JjI* ) 


+ jij JjS: Utlc <ijl j]*lj 


♦ e-Lail ^i ijjju : J 

+ J-J - ill 4 P l . ^ * \mfy 

. ">330 SJ Jt A] jj ;J js . 4 a^j :| 
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# 

(^50 :JI|m 

J. ill "il l i m ^|jjqg || 

S ji! ^Ll jjSJiI ji " I 

$ + 0 2 -^SO; 

? u-'-jl ' 1 J*ay& * ti jj 1 1 A lali ; Si i : St) i*-i ^ -2 


2So- t- O JfrS* ►"SO 


j h J. "i .jjlL* jiSjaSI siiijjSll ^-Luu^ jj SO -3 

SO 3 jsH H 2 SO, — > 

tflfajj&Jl ^ 2 ^- J ! j ■ .i vfl -j tUJb i 1 ^>- 3 waLi - ,!LlV< -4 


H 2 S 2 0 7 H" 1LO — ^ H 1 SO 4 

* 1 * ji-U 


W II.SO 4 :JljH 

V 1 - .June. »jji. t'-Jb j ja*f - 1 :wlja)1 

, (0,H) S UI £ jSi*, . H ? n JJi -2 

. J ■ rtl W Pi - 3 

^1^ ujjjfrVH fo^mTI jjjjklt jjA la Jlj^pi 

uV ^hSaJ 1 liSjjaill j ,T jll * jj^ frl*!' iALjaLj 

J^LdLJji frLdJ d _Jx- i jl ji ^j Jjj '.-l .-J »i .1 ^J,\ ^Lqjl «JLd) 

. DJ-ljj J 'j td j i ^J 1 'wU 

jS^li H 3 SO 4 Ja#\> IflLa ] JJx jfcjfci5jj jiLJl uljjJj -1 

i jjS -J „u*.UJi Ji 


V-> L> 




t+J^£ \ AJjUuJiI OM^ J j£ngjl 


Ci^H^Oii- 

jS^ 


II so^ 


*12C+llHaO 

j>ij^ *'«* 


. MlJliJI j±«J^ H ; SO^ -2 

+ 1 ^ 1 * #UL \] V* P ^ 1*11 

>ikS^ ijjl^ klkLjh^l JjU ^ ^UjUjS iJ jIu luSI -JlijN*i 

, jjjjtSJL £_a Aui^iSJl jiu'Li JilsG all^J I 
2H^S0 4 + C -> CO> + 2SO, + 2H .Q 
43Ld) Jui ja±/ifl J$Ul J] (C'uSlJj * SHjO) flijjJ<4LuU1 j^U^iuLLtjifJju Jls 

1 j*j Tt ^ "Aj^ TI jXil'ii 

i-’* il 1- ! i^j ^J 1 ^JjLusji ’’ if- 4 ■p'.-AjI tlLllA; ■» '!■*■. — il .li. 1 —* i _ ir Jji *tl [ • St 1 j ^uIa 'IhII^AJ'I 

(jjjfrl J -“ J y ^3 ( Utj ^ j ' i'tlt itil'i jjlJj * jaiXi 

, i \ % l m J . 1 L L , ■-■■-*■ j jialjV ^— I 1 







CuSG 4 . 5 H 2 0 - 

4 jU 1 jJUj 
(«** 


H ; 5 Qj . 


-+ CuSQ 4 ■ 

Lj-i.-iJl?' ‘J-luAi ilS 

( d ^ 1 


HiO 

*u 


/V 


V * 


Juwjjrtji/I uVU^Mfl jAla : JljjhMl 

.• [W J — i-f :» j |# aJ 1 

e IIC I oLj ^ JSj cj ^21 I I N 0 d oLjjjfi jkwla Jlm jImI ttjaj - 1 

. Ajiij - . v.wil ' ."-^- kl'i -3 . iiJjliJI ■- -2 

. ^4-^ 1 *3LUI ji J ;■ ^c-LLjs -5 

. -7 .cJ -6 

;^JUU JU 

, t Wl j *U*La ^J1 j)*J I ubjUaj H 2 SQ 4 -1 

- iki -LiSf 

. HO $ HNOj H 2 S 0 4 -2 

jiJaAbJil jb^ ^3 IhSOj, Jj£j Jlui .tdljAil 

> FItSC 1 jbi & jJ ^4 Jfli I j j ' jl f . 

ijUwj^Jb jjmSIIU Jlj-i 

^ t_A ■- jiB ’ S - aH . Jjjjj jjill ^ s>> .J - h . ^liQ j . ^ m i _ j v^. il > La 1 A ; hd I 


jj^ty jMjUJl djij£ Jjjl jla £** JtliLU * jl 


Zn + H S 0 4 ^ ZnSp 4 + Hit 

j^= J± Jij j£ 

■ :u -n jj-*JLiJ 

4 l jUw Jidail wU^ji^£Jl- JcUj jew JlijH 


t- 'w* J jA^-a jli-l .L '. V 'J^- J&4 ^j-i— a jliJl _jl £4 ^C^Ulu : M I (jjJi I 

ZnG + vHiSOj h> ZiiS0 4 + HiO 

J^j ^ 1 #1- 

Ukk 3 h-J 1 

jJjUw iJiASil y jwjl^Jl JU»*i jjjufl JcUj jy JI^h 

V "^ 1 J J -+* 1 J *-^ 1 :Wll^ll 


Zn(Onjir+ *,H 2 SQ 4 — * ZnSPVv + 2H : 0 

^jj^l ^“iH JK“* j**->** * U 

■ ■ BM V 

^ujU^AJjUtJ . i t,^l uL)^jl£ Jj.Uj jrij : Jlj^gHt 

^Ji'jy j.Li jj^ay J Ail iJL^j£. j^* jjtf^OijLaJI’ Jliljjjjli £4 Jtli-LJ 

ZnCOj + H 2 S0 4 ZT 1 SO 4 + CQ 2 T + H : 0 

j^jUS ifc ftj£ ^ij£J 

*->l jjy» 

uGjjffi U^fUlIril jii U :JljM 


m\& 1 \ 

*LuJi ji £*sJ ^ CaSQ 4 .2H Q ij5JLJ JL^i -1 

. JfiUll ^-' . . . a j r 1 1 ^"* '■* j±iA 1 j 

^-^jliaiSl ^_>.) t . 1 j ^| 1 Ajl - 1 i . ■ "> Vj< 2 S() 4 . 2 | I. () <ijL 41 f j - 1 * ";V ' ^ 1 i G? _jj£ Jm' ■ i i'i -2 

■ J jL** 4 £ l \ [|j J^SOj JilijjfS J-mILoj -„i 


Jl«A£i 129 ^ j*Ul1 j 4fi LiiinU ~ ^ j& ¥1 jl J 

bjuiu IpLJLw ^ uLujrtSJl Jjjl j £ 1 Awfi lii : JlIgM 

^l§aJ1 

SOl jH. 1 jjjl Al'LjaU - ,pjj 

^ Vj tUjl ^5 Ojll V ] i(l So^jJ jljil jipj V>*j J 

+ ‘. , l.. l -h J ^ .fj/f " | i^ | fl1 1 Ijul J| ri 1 ■ --^ H. ■ I 1 ^ ill -Hl jJI 

so; 2 + Ba* 2 -> BaS0 4 4- 

■^hjH Jii ?*M ii-W 1 rjdjM 1 ^t,^4 

J*# I -wJj 



Jttt-Sjil > VIA j«U*f UL^IjtfliAJl£>£j:l-8 

** * . OliaJUi* jSji 


VIA ^U^Kj&iUjj&vraullLi :2-8 


■■ it i J Ji' 4 ^ '' ^ ir - ^ _J- 'i-N i— *^1 » i* ■■ ' : -^. i 4 l i- l . 'i l '□ _ ^ L ^' ■ “~- - J ^_j‘ -'- 1 tarfl^All 

^ vOv'Ja; fA#yl 






j jlLfl u*i.mi ul^aJl jyn :3 — 8 
4*±ikJ | ^ *yj£|| jj :) 

aaii A ji - | 


j*i » j*- -3 

Siffivt Jl&iu A4oI' 2lMi j jjjjUJIj . ujjtfl jit juUali Jua J*jj : y 

. p I ^jl -.t . ^ - - -a i » ill J ^■■•■^ -2 ■ J“ - rt 'i* ^ j - | 

jLw ,^1* JWj "i !>*JI 4 J IaJI ^ lujtfi AjWI ytu)*Ji j* 

-2 + u_wj^ _ l 

-4 . -3 




ujl* uLu^i JJUfl Ja Jujuj^S \\L jjj*w 4k uJ*J bit ju:4 - 8 

ijVj WU JJj jujj juIaaI! uUjjaS t jeLajIl 

(J&JJW 1 *£ij£ ^ £*'j HWI 
u^Jl jS’kjj 4dJjJbu jl^UI ^ U£ jijfrl uiii jaJI uuj^I gjAui*y :5 — 8 

$ Ul jtuaj uu* jbb j* jUfi Jl jSjil j jaL* uujCii u^j Jb gt«4u3 

(VI 70) 

(100V) yj>*ut jwi*rjjj! v*Wi^* (170V) Vj^uuui^k Jjwnlijfcy JjSjw 1 

Lt-^Ji iijjj 

yL.J (i)^ji*jiii^V( jjjAjjiiiii w 

^ ■' G C ^ ^ t ; ^ I jaI ^ 

^Suj^jyuia (id) 3 ujmV Ijjju -A 

^ijV ! ^ jJtj-bb* jli p I &A jl jpJl ; tad I j^dJ l 

l *JLa ,'wj 'jj- UdU Uut^ Jl£ :6 - 8 

' J ^ Ml$all 

Mj i^ ^(jH iukji Jl CS: jjj jl£H JJL, -l 

jfr lad J^ifl Jyy t ( (, S' )- '; " piul jil Jj jjj r^ij: jjIIj jj - '■ ; ^ 'I j tiLJI ( j& 

.^xj£]\ OljjL 

SjLaJL ' ^ jjiSl jjI'Jailj kjk JJ tU ■ r; ■ -2 

nj^jjjl -itLijl jjul Jil J^ij j jj-t’i sjji Vj *Ui 

Je jjJLUl Jc 

cl^bj eLrtll ^-2 a1I ^IaSI g; 5 jjIju 1 i ^ja jll -3 

. L-.1 1 laJ &LnH 


■9. ■ 


4uiitf 44J^li iid UJ 











ul jliUJi j hjljldJi u jmLU wjj^SJI JkLiJJ ij jijn UUwS jV'jUw uISi :7 - 8 

Cijih ^ • I 

Fe + S. -* FcS 

ll^» )jwl 

yliU 


£*-2 

s + 0, A SO- 

■^j 4 ^ 


iijiUl u^bU! j* 3 Sj ;8-8 



4mU1Ij 4kUItl tfjll #Um f jfiu UUi u}J*Ui)i jjl jj >* :9 - 8 


a: FeS + H 2 S0 4 FeS0 4 + H.S 

^ij£ 0 *^ 1 * 

b: SG; + H 2 0 -> H 2 S0 4 

^ .'u 4fcj£fl 


C: BaCl 2 + S0 4 -> BaSO^i + 2C1 

(j^WJ 





fawjSl'Ojtfl' ^u>U-fUuUl 1.12 £ 

^inLJI Judll 
VIIA d£_iluJI dj«j]1 







* 4uUfl?jOll Jitevtu : JI$*J 


M*MI 

At t I ijJI t Hr pjjiSl * Cl jjSSii t F jjliil 

- 4uLJt La ; Jlj^«i 

. d^jM ui*ii[ 
♦ ijjoJI <UjUJI SjrfjJIji^ajAU JljH 

■ (p) ^ AC j-iiJ 1 JUij J ^ 1 ^ jic £JU 



■i y-i >tfUh. Va ;j-ut AJuLwJ^yyi >wjUt JJ* 



i^jL-ssi Jl Jy-u l jl ^jUJ ^ CjUj j&Ji ; j* jSl ^ ^ - 1 

: ± I J-Jjl >-1: V LaJi 1 ! I * '■ ; ; L*jJ ■ ilaj j^J.1 -2 

aJU| JjbJ i^ ^lUj ^jjJl :bl 4lU| jjOj _j_jSiH :l 

. *0 jJL-a jl npa - 3 

+ j._ii_ji J jIuJ^j j'i ^J.* .-V I ^Jl ^ tf-S ii 1 ^ il _j 1-4 jjL^_fc_-iijl 4i jj jl j -4 

j'jrf j^Laj : Jlc 
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Chlorine )f5Ji 


a 


Cl, 

JUU>fl Aull 

17 

ijjjl 

35 

ii&IJJi 


tji^i 

wr 


iiCl 


Is 2 2s 2 2p* 3s 2 3p* 


JLjj&ni jjut 

(») JbWkjsij 

iW>j 

2 

1 

K 

8 

2 

L 

7 

3 

M 


wIpJI 



El®r 


uujtt^oi :J1jH 

=-W» 

17 = P + 

17 = e" 

18 = n“ 


jj&Ul $ Jl^l 4 jL£j4 ,4Iijw J3 jftSj : Jif 


M I^JI 


(^JL^JI) Jijlill 4 -J, jjj&l JS &1 i J: Joj Jlj 5 

J llAj£ J-J , jj j.^"'l ^ jjij '■.(-- JU JlJ <JUiiLJl 1 J jK !*■ _l±k <|J V 

.(^uyi^u) 

Natl >jj J jiaJUjj^iS jji ;J!$-»j 

. ^jajjp 1 — ^ •• ■ — :< : LTk-j- ji-l jlji -2 . t w4 - 1 







^jLu JyiijJ iJjjSS 

j£,4 4jj£jjan* 
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jji£JijL£ ^uM 

:JI^ 

^1 

p 4 \r-\ -tt! 1 ! -2 . 4 jJS 4 C- - | 

AJjUH jijj b/uiiw j|l£fljk£ jruiaai 4L^£_j#tf! ;JI$ad 

4 1~B - J l jj I ‘-■^j ! _J J K ■ 1-1 j j -S. jnjLtajSH fciA. J.l l ^_j ^jjjiil 

^lTj 1 h ,Jk . uV ^ J ,yii yH lk >. ;5 jl ^jLiu 

MnO, + 4HCTS nt ifnCl^ + 2RaO + C1 2 T 

*u jj^> > 

L_ii£S jl*aJ ^JUJi JUu 4i*;W 

# 

jJU J>i4j J >?■ i Aj^la ju frU ^ TUjJj' j HCJ gjUJl jtijljjAJ Jit 

ji jis^j t La) 1 jn4 A*^lajl j eUfl <iwS ^ fajl^^JI 

.liS() ; ^U>^^^ 

J^i^TI f <gTii.Uij»i*tl JJf 

. It JwaIaS __>-J j i*Ji ^ JkS ""-■ ; <jV 

if / . ir ;' K 

. It ,** i 1 JljjM 

Jhj ■ ■■I '•■ .' ■ I jl cU ji * ^ j ■ n ■*! JjJijlS J jlhj J Lfr ■ '| . rt j. ini 

J; 1 -*^ ^-iii. j* p jj " -i - j| i j jH 


2NaC£^L?2Na + Clj 

:4uVU 

■ > ^ ja j^JI jjjiflj Jjj£A J* -1 

^j*£U JjS»S 11 ^ ^ {j*il£]|) ukU -2 

^jTj j 4 ^ 1 ^, . " iiii 4. T' rtj jjjiiji • --ii ■ i-t^ i 1 - 3 
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4 


jmJJIj 4 £Lhlf jlj 

jdi^iii^u JIjh 


Ajjj - 1 

. *1 J*31 u* JEi -2 
. ijUioSii sji >J <?._& tU Ji jLji# jys -3 

. 4 a'J. ■**. *1--"%- 'ill j — ]■ 

. ,L- Jki -5 

. p jjlttl jte SLAilJjtttf j*U :JljH 

>; -j*j jJ 1 Lw * j » 1 j -jib-ij ^jUa "'■* ^ 7- ■ A' 11 .* 7 ■ J J tadljtSJl 

- | j -i j-ic ! j* jii JhJiI 


k jjl£J! j£*j uuS :Jl^y 

- <* ■- -1 ; ■* ■4 ;■ iS. ■ ljj ^l V j li t\ _■ J j -v i ^'. -VV-. 1 ■ ■ 'll" hJ 1*^ | 

Cjji! !**■*>, -s ■)$ 

V j flBiP GaW" j.iyJiy*u Jl*- 

: u* js ^ j VW* ^ 

Lj ^4 ba j 4£jl JitLiG JiL*a L -pL* aJIjls^ -1 

dj^£\ <i , uuj ■■ 'I "h j > jp-i Jr rtH 

2Na + Cl ? -4 2NaC1 

jj!SJ Jli 

jjlSSil ^ 1 -aJI j ^ ^ J ,1£11 JcUS JU ji, Ljj!i£*]l -2 

# 

^_iTi l ^liU ^ ^ j jt-.all jij j jjjS Lj ^ 

2P. + 3CU ^ 2PQ, 

^ jj*j jltJ( ^ ifjjk jte 


2P.+ 5Cl 2 -> 2PCU 

V — ^ JJ 1 - 1 Ji Stf jii. 




<j£* je^j>^' j 1 ^ £* 


H 2 + Cl 3 

j£ jjSSJ jk. 


2HCI 

jjjjis p. 


lj jjl jli'Ml jljaj jn* ljj£d ^u'jtijl kli’jia]' *_a j: ? Kil jli _ ->.Vj 

. '’-UiA Lujj - " *'■ j ^ 


. j^iiUiVLuL.i^U ; JliH 

'P K 

. 4 -J . •..._ I ^ual ti 1 j ' : j_1j* a'-w >i i u'' - | 

*• 

4_uIiSl 4 Ia-i'i.i.j. j.'t l j jKH l":1 l's.jij. ji t Wi -2 

B <jj*jaaJk Jli'-u J ulU j 

• jWi'l jjU Jl 4i>Wj Wail! iaJyi jjljli j^s J -3 

N' 1 V V\ 

II ti^-aJl^uiUl Ji j^lSJl V ; J4fi 


JSJ luLv&' UuaH LOS p LjjjSjj J jjlfll >Ju ^SJI Aj^I uLj^I <j* U : JljH 

UJhLl 

+ H" 



:u|jal1 

CHClj fjSjJ® -1 
CH-Cl; OM ijjlS j3£ -2 

CCU *»ly -3 
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-.jit 

l tUl *-a Jiliiij - .'lo eLni'i w V) fiV jjlSflj jV 

* ~*_|_|| _*_'\| l J| 3^^ (ji# ^ js-ijSii 

H 2 0 +Cb -> 2HC1 + [0] 

it* jjEU Ji j:>Jl j*— ijftf 


jajl JjS OJ-J LajI AjU J^oall jiuj jjB j[ J) tloA'M 

i . 

■ ‘ 1 -~ 1 ^ 


5J'uili ajU ^Aj Ca(OCl I ^jLi^l'iSJl JjJjjlSjJjLi j* jjad jj&J 

j ■>■ ! ■ j O: J^l <.' -j'jj ’■ i j I*i JJ £ udli ■ j ■£■ Uu ^jjli UJ Jjl a 

* ' ’. 

4jj\! AjJju]^ - 1 ■ j j jijij^i- ^uM-i 

CaJ,OC]) 2 - C0 : + H : 0 -> CaCO: + 2HCI0 

■lijJjlSjtfU jjti j^r J** 1 * 


-uLaj j* (iL j,3 ^ jiSl j jy . -S aV 1 jj y j)jyL%A$ ^uwli ■ > i Si' , j 

HC10 -* HCI + [0] 

op-14 


jtaQi }p**+i i U :Jl^i 

-■ j: ■ ■ '■ ■ £11 'j - '^ j j lilt, jjC ■ =■■ : 1 j cl£j jL& jl j^' jk- Ljl*j j— '■ m ; iJu jA 


jLJl 


4 j 1 jwJ bJ ■ -~"* ■! ji ui u Aj£] j <juJa!l ji 1 jlf- ^ jy V 

sIjJuj p^aAi ^Jk- ^LpJ j; JiI ^umLsJ J Ji* 


UUtpi ANlill j^aJi J HC1 ; jl^d 

jyi '■ ■■.-K. _ .: ' 5 ^ ^~L h J| ^3 Jt Jjlv a. j JjjJ| ^UJJ Jjfij*' | ■-"«■ ■“■! "»■ tij JJ J| - -**»■■■■ I | 

ji^j 1 Jjj j]£ Jit si:ocjb ■ • j; ~- JtLiu klbu L ^ AltliLaj 1 

uiuj «.i*ji i»ijL 


Nat l "t - *£1^0.? — > NailSOi + t . 

j£>*S jp-u^ 



■baa > J*Ji 4»H> 

^U!,l J *tlS#-ljUjli« S *»l ;Jk 
■ f'W 1 j* j''*! 1 jV :*jlj8lt 

HCI jUJ UU>J4J1 uAU Jig* 

■ jjB ^ -1 
j* J£' -2 


. aii. isjij ji -3 

• »'_>“■ J 1 »^_)jl' j jy J#u -4 

. ,'J <j jLjill -5 


Ujliu] 
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Jl§- 

=mWI 

. jl.iA'1 Jc. jsL* V , j£±i 'i -l 

_2l ij^J^ jli j j jlill L ji-4 ^j' 1 jiLil .9-4 jcliiL - 

X M 


Fe +2HCT -> FcCb + H " 

Jjj jli jlfir J 1 * 

jjF^ 1 


* Jyj jl£ }(£ jfi 


:JI*W 


* ^ Jd^dJ^ Jd^-JJ^ 1 

wJtfP tow 

ijjjSS ,j* t.'-bjj,; AjuLyb SJU ‘Auv M: ! I j'i ^ |{( . jit jt'Jj - I 

AbLuJ 


MHj + HCI 

V* >t Jjjjii > 


1 1'^ ii'jJ 


v (<4ij0i)UU1 >»U) HCI jl*I J-cJ JjkJi Jt. USi a Ju yuJtj -2 

jj ll j SI ■ || ■ 1 j 4 ■ jJI Ju JJ-£ J-iiLi* Jjj£ll; 


AgNoj + HCI -»• AgCll + HNOi 

^i!J 4 ij ^ 




jt yt. > „ i >d £J 'l 1^4j 




m 


^ ij IkUkU j 


jk j > JDlJ j-A LdU J ^iaxilaJ T-Xtl ^A IjUjjjlftl 


Jr 


&UJ 


AJ jiliJj 1 jjiJJ^A J*A 


J^ 1 " 1 


Mg + 2HC1 -4MgCb + H 2 T 


#* 


pa*UJ Ja-4 f jJ J2Ul -2 


NHjOH + HO -> NH 4 C1 + H 2 0 

f JE**^' ■^JJV ’‘^ *jAj^l JyjlS *Lt 

4 ;Av^h 


| t 
Vh'X % 


U II juj) ijjK J lii!' ijjK lx *Ui J j'j,j!) 4US JijjISlI y*i :&AiW 

iJjJj ^ J JliJ £Jjl j-S Ulji^ JyflU^jl^i Jj jK 


AdJtflSJI jt ui£&J >Oj (ii : JljH 

\ Li( *ol ' ^ : j ij£ Jlu JLJLid 2 a' J ^Jad 1 ■J. 1 ' jJ Aiulaj 

</ 4j£Ij frUl ji V <Jssli i Jjf K > j^jjI (^>1 J ^Pi *V 

Ajj'i i illjuJl L_luiaj| LujmiVI 1 jjla-a 

AgNo 5 + NaCl -» AaCli + NaNo., 

(jjJ jJj) f jJj-l 
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^uiLill JaajJI dWlJi 

4wUI 3>»j)l j*Ufi Jljii ^jlsUI jXill j ’iijpjU S&jjKntl JJ£ aS:1 -9 

•V IIA{ulii?j)l(ll) 

. ^jUJi '*iX& 7 ul$»J1 

^jUJi jtflkjwjt :2-9 

SiiUj 

jt tii>.V ^jjji 1 * 1 x 4 jjj&j -A^si tdl^all 

. jlWijLeijyfitij^iU :3 - 9 

# 

, jjli] j ;' 1 ^ jLj 1 ,-^il j . 

Ut pjUt JS butij U fWwuJi 4 jL^ jw-' :4-9 
ji ^ ■ i l!-^ J\ ^jv^t \ ^jl .. '^Sfl nl j-Ni '1 J oijjj 4, lS Jh^ J - 1 

V . r a JRJ! \\mJ£eeT. 

jjB 1 jA ^jl jUul J* j££- J& e jlmj j_j5 jjlSj' j' jJ -2 




(jmI! j ai^t t i >-&i 4 j^Vl) 

jLw-i j <i I p jjJjwwdJil i ^1 j JyiLajl j _u£j! % jj -3 

(4 i 3 i 2 * 1) 

^ iuLui Jjfyl >^s Jc IjUiil <S <^Vl CjljUIl iJj jl£ -4 

(j : I * <■ * j^j.^3 11 ) 

iuYlu}UtfJI OVjLm :5 - 9 

Mn0 2 + 4HCI -> MnCI 2 + 2H,0 +Cl 2 


2NaG 




2Na + Clj 


Fe + 21 [Cl -1 FeCI, + H 2 t 




Mg + 2HC1 -4 MgCli + Hit 




ll 2 +CI 2 -4 2HCI 


NH 4 OH +1IC1 -4 NH 4 CI + H 2 0 

^juUJk :6-9 

NaCI yj US jildl jjW ^fuJi 4 jUS>* ^ jjl£l 1 jj£j -1 

{*M) ^jUJI jjtt ^ Jjj^l ^£i CtfJSX Sji J-3 ^5 

^ . 41 *1 lu W 1 JtfW* >4 ^ jjiSHjti *2 

^ je=^jV3 ijj« J 6 ^ 

4jLJ V j',& jjSj Uajxi h^jj 4jJUi 4 " - ■ ■■ j- - i;i ' 

jiflb 4 uJi (^jupfr ikrtSj^tkft) Lyf<Vl J$bw uj^iu 4k lultis ijU jjSwS >3 

(Ajjl^a iii) ity!j\ j^Si :yl^JI 


^Ju U JtilpjhijS :7 — 9 

i^jlfj^g^ -1 
isej>U*JI ^Jj)& jU -2 
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Jlj ^UbJJ - jlj 


i^JU&l uju— jLLmYl jl Jx | 

w jiii jJj J i ~i ^ *i 1 Cj 1 ! cL j _y£. j j h ^J w ua^j ■■ Jki. 'SJ pjj X 

Ajjiii AJobuii ■ »■ ■ j AnJaaH AlJjiS jni Ojdj tJ> 

AgNOj + HCI -> AgCI + HNOj 


J i ^-4 0^ 5 J-^ 1 “! J JL& ^Jc< Jj >13 J J; h ; j ^ Aj J jlS j’i j£. • a. '.K 1 '. W 

^J^hAX 1 - J) > jAi ' Ajj $& 1 ■ '■-'•• ; Ajj'jX a ijLi j £L ua Li I 


NH 3 + HCI ->NH 4 C 1 

^^■lU-ijjl xuj.jJLS jX JjiomII 4mu5 jIjuj jru ;u> JjjiiiJU jmuj ijU :K — 9 

* -- '_" / 4% - 

(^jK*) ^jU «Jj 


jit u^Uajuj* m i £u*j *9-9 



JliJMj* ju ;10-9 

<*>!' fi>'j hW' 


I^Uilw4AStwl6i>11>Si -11 — 9 

d 

■Mjjfi i- ^jXl jasU Je.Ui j- Ljii* U“JJ-^' -IfJjlS J* J““J -1 

A a JQL+ HiSO t .-±.NaiISO !! + HCWjIjuJI ££j£*ill 

Jdi j «I|MI |>* Jti J >a« >»l 4i$j jUJi li* f*1 ,> -2 

<UuLt Udlj $ » , <IA1 j gL$jJ1 


jU ! 7 ahJI , 35 jjifll s jiJ <££!! jjt jl£ Ijl -3 


j jLii 

17 4 ^ j 

18 4 sl!j tf jp (ojj 1 lit ^ 


s_j iL j j jii^j w uuL& 4 


- 1 yJ' jt l!J 'ia ^ > r i j^Sij ,4> uJ£]i v—iliuji. a ji iL ^ uS j -? 

j ca jU j ^^iyi ijjjja yst 



fU^sdl^ ^Jl jftg 


07700897069 - 077 1 30870 1 6 : JjL*. 
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